Semliki Forest virus preparations of different degrees of purification were sprayed into atmospheres of different relative humidity. Inactivation of airborne virus was greatest at high relative humidities and it decreased gradually as the relative humidity was decreased. Removal of salts from the sprayed suspension resulted in improved survival over the whole range of relative humidity tested. Extraneous protein was essential for survival at high relative humidities. Polyhydroxy-compounds protected airborne virus very well in conditions of low relative humidity.
INTRODUCTION
The factors affecting survival of airborne bacteria have been much studied quantitatively but comparatively little has been done with airborne viruses. The survival of coliform bacteria in aerosols is extremely dependent on relative humidity, and oxygen is markedly bacteriostatie at low relative humidity (Benbough, 1967) . Bacterial survival was also shown to be influenced by solutes in the fluid in which the organisms are sprayed. Therefore, to obtain a true picture of the survival of Semliki Forest virus in the aerosol, virus suspensions as free as possible of salts and extraneous protein must be tested. In this paper the survival of purified virus in aerosols has been compared with that of virus suspended in the usual complement of salts and proteins in the medium of the growth culture. The effects of chemical additives on the survival of purified virus in aerosols have also been examined.
METHODS

Growth and preparation of the suspension of Semliki Forest virus. The virus was
grown by the roller bottle technique in chick embryo cells suspended in phosphate buffered saline (Bradish & Thackeray, in preparation) . The cells were removed by centrifugation at 2o,ooog for 15 min. and the supernatant fluid was stored in 5 ml. volumes at -7 o°.
Assay of virus infectivity. Plaque assays were made in chick embryo cells suspended in agar (Bradish and others, in preparation). Diluted virus (I.O ml.) was added to 4"o ml. chick embryo cells (2 x lo7/ml.) suspended in Parker's medium 199 with IO % calf serum. Five ml. of 1.2 % Oxoid ' Ionagar' no. 2 in I99 medium was added and the whole thoroughly mixed before pouring into Petri dishes. After incubation for 2 days at 34 ° the cultures were stained with neutral red, then incubated for a further 2 hr. Six replicates of each sample yielded variations of plaque counts of up to + IO %.
Purification of Semliki Forest virus.
Separation of the virus from extraneous host protein was achieved rapidly by a column technique using Sepharose. A slurry of Sepharose 4B was poured into a 30 cm. x 1"5 cm. 'Sephadex' column. After washing the column thoroughly before use, 3'0 ml. of virus suspension was added to the column; the elution fluid was water and the eluate was collected at room temperature as 3"0 ml. fractions at a rate of 0.2 ml./min, Each fraction was assayed for virus and protein. Protein was assayed by the Folin method (Lowry et al. 1950 . Sixty per cent of the total virus added to the column was collected in a 9"o ml. eluate fraction containing only a trace amount of protein (Fig. I) . Desalting of virus suspension. Sephadex G-25 was allowed to swell in water before being packed into a 20 cm. x 3 cm. column. Six ml. of virus sample (either the virus suspension or the deproteinized eluate containing virus) was added to the column; elution was performed with water and the ehiate was collected as Io-o ml. fractions at a rate of 2. 5 ml./min. Each fraction was assayed for virus, chloride and phosphate. Chloride was assayed by the Volhard method and phosphate by the Fiske and SubbaRow method (King, I95I). Fifty per cent of the total virus was collected in the eluate between 50 ml. and 7o ml. and contained few or no inorganic ions (Fig. 2) .
Generation, storage and collection of aerosols. Virus aerosols labelled with washed Bacillus subtilis spores were generated and stored as described by Cox (1966) for bacterial aerosols. Aerosols were sampled by raised impingers containing phosphate buffered saline plus IO % calf serum. The virus and spore assays (the latter on tryptone agar) were made on diluted collecting fluid.
RESULTS
Virus eluted from Sepharose and Sephadex G-25 in stages was suspended in water. The stability of the virus in aqueous suspension was measured: the infectivity remained constant up to 5 hr, and even after 3 days at 22 ° in the dark half the original infectivity was retained. The following compounds when added to the virus suspension did not affect this stability: 0.8% NaC1, o.8%KCI, O'I4M-glucose, o'I4M-inositol, O'[5M-raffinose, o.I5M-glycerol, o.1% bovine serum albumin. However, addition of o.1% MgCI~ caused the virus infectivity to be reduced to IO % of its original value in 30 rain. Relative humidity had very little influence on the survival up to 4 hr of the virus in aerosols generated from the supernatant fluids of centrifuged tissue culture fluid. However, in aged aerosols (up to 14 hr) the virus lost its infectivity more rapidly as the humidity was increased (Fig. 3) . This survival characteristic of aerosols of Semliki Forest virus is similar to that exhibited by aerosols of vaccinia, influenza and Venezuelan equine encephalomyelitis viruses (Harper, I96I) .
When salts were removed from the spray fluid the virus survived better and this improvement was most marked at high relative humidities (Fig. 4) . This detrimental effect of salts is also shown in Table I (a) and is similar to the findings of Webb, Bather & Hodges (I963) on Rous sarcoma virus.
The removal of extraneous protein following desalting of the Semliki Forest virus had no effect on the survival of virus in aerosols at very low relative humidity but was detrimental at higher relative humidities (Fig. 5) . Maximum inactivation occurred at very high relative humidities; the virus lost as much as o'5 log. infectivity per minute.
The effect of removal of protein on aerosols of virus was reversed when o. 1% bovine serum albumin was added (Table I (b)) .
Polyhydroxy-compounds are effective protecting agents of virus infectivity in aerosols at low relative humidities (Table I) . Results in Table I confirm the findings of the effectiveness of inositol as a protective agent at low relative humidities (Webb et al. I963) . All the polyhydroxy-compounds were ineffective as protective agents at very high relative humidities.
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